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Business Research Division

The Business Reseaigivision (BRD) of the Leeds School of Business at the University of Colorado
Boulder has been serving Colorado for nearly 100 years. The BRD conducts economic impact
studies and customized research projects that assist companies, associations, nomiafits,

government agencies with making informed business and policy decisions. Among the information

offered to the public are the annual Colorado Business Economic Outlookt Foounin its 52nd

year 4§ KA OK LINRE ZGARSa | TF2NBOI &iand#hd quart&ry Leads Busisessa S O
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economies and how their industry will perform in the upcoming quarterCbh@ado Business
Reviewis a quarterly publicatio that offers decision makers indusfigcused analysis and
information as it relates to the Colorado economy.

BRD researchers collaborate with faculty researchers on projects, and graduate and undergraduate

student assistants, who provide research aasisé and gain valuable hands experience.

Visit us at:
www.colorado.edu/business/brd
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JUMMARY
The Business Research Division (BRD) has studied the contributions of the oil and gas industry in Colorado

since 2010. In 2014, the BRD began amadygolicy and price impacts on the oil and gas industry and the
implications on the state economy using the REMI model with support from the Metro Denver Economic
Development Corporation, the Denver South Economic Development Partnership, and the Coems®n S

Policy Roundtable. Three papers describe policy and price impacts:

9 Colorado Oil and Gas Industry: Updated Economic Assessment of Colorado Oil and Gas Ballot
Initiatives in 2014September 2014)

Oil and Gas PricesThe Upside and the Downsi@i&anuay 2015)

Colorado Oil and Gas Industry: Updated Economic Assessment of Colorado Oil and Gas Prices
(August 2015)

=a =

This paper refines the work completed in 2014 and 2015, isolating potg@atial/impacts on production in
Colorado.This researclwasconduwcted for the Metro Denver Economic Development Corporation, the
Denver South Economic Development Partnership, and the Common Sense Policy Roundtable.

Prices versus Policy

Commaodity prices began falling in /2014, reshaping the industry globally anddlyg. Prices and policy at
face value have the similar effact decrease in oil and gas activity. However, each sends a different signal
about uncertainty and lonterm potential. While uncertainty surrounds prices in the short term, the
expectation is thain the mediumterm horizon, prices will rebound and production will follow.
Comparatively, uncertainty is relatively low for a setback measpreducers can be fairly certain about
drilling that would be inaccessible and productibiat would be lost. (Acording to theColorado Oil and
Gas Conservation Commissi@OGCC], a 2,500t setback measure would result&90.2%reduction in
accessible lanjiLocal control measures, however, are less predictable than setbacks regarding where
activity would becurtailed, as well as the rules that local communities would put in place, making local
control initiatives highly uncertain and potentially resulting isignificantiongterm reduction in

production.

Price Impact

Nationally, thedeterioration in oil ad gas pricebasresulted in some benefitsa implications for the
economy. Consumers and industry have benefited from lower gasoline prices for transportation, as well as
lower natural gas prices for heating amdiustrialenergy. Economie@ation and pecifically, energy

intensive stateshavealsomeasired the economic costsiotablythrough
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Lower drilling permits and rig counts

Decreased fixed investment

Falling industry employment

Decreased industry wages

Energyindustrycompanybankruptcies

Increased commercial vacancy/shadow vacaacyl

Lower public revenues (severantaxes, royalties, ad i@em taxes, property taxes, income taxes,
etc.).

=4 =4 =4 =4 -4 -8 -9

Technology and prices have led to the following observations aBoldradooil and gasndustry acivity:

1) Wells drilled over the past five years produce more in the first year than wells drilled prior.

2) The depletion rate for wells drilled in the past five years is faster than wells drilled prior.

3) The current rig count in Colorado is not great enougkdepnew well production constant.

4) With a lower number of drilling rigs, wells drilled and oil and gas production will draprecord
levels recorded in 2015

ProductionReduction Due to Setbacks

The price environment provides a new baseline for expeéhdustry growth. A reduction in new

production would have a compounding impact on industry output. Based on estimates prdyidbd
COGC@& 2500-foot setback would curtadccessiblarilling locations b0.2%6.Extrapolating this to a
reduction innew production, coupled with the quickly depleting yields from existing wells, leads to deeper
reductions in GDP, employment, and income corapao a baseline scenaridssuming 90.2% reduction

in new production beginning in 2017, tkempoundingeconomic consequence would result in a lower real
GDP by aaverage of $.1billion and54,000 fewer jobs in the first five years, and a lower GDP by an
average of $4.5billion and104,000fewer jobs between 2017 and 203&hile the setback changes reduce
growth potential, the model does not produce a scenariw/frich the reduction in oil and gas activity is

recessiorcausing continuedGDPgrowth is observed throughout the forecast horizon.

The REMI model used for this analysis is the Tax Pl model 1.7.105 for the state of Colorado, va#i&2013
as the most recent historical year within the modeesearchers from the BRRaminedthe known,
guantifiable industry metrics, ranging from production and prices to employment, wages, andTaxes.
model was calibrated to adjust for the currentlmil and gagrice environment with a gradual increase

oil pricesto $73 per barrel in2031and in natural gas prices to $5 per million BTUs
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METHODOLOGY
The Business Research Division at the University of Colorado Boulder was hired by the Metro Den

Economic Development Corporation, the Denver South Economic Development Partnership, and the
Common Sense Policy Roundtable to conduct economic impact analysesmopbeed2,500foot

setbackfor oil and gas development

The research team used tiREMI model version 1.7.105, build 4061 for the analysis. REMI model is a
dynamic forecasting and policy analysis model that incorporates econometric;oopout, and

computable general equilibrium techniques. The model eraated by REMI specificafior the state of
Colorado using national and Colorado economic and demographic data. The REMI model used for this
analysis is the Tax Pl model 1.7.105 for the state of Colorado, with 2013 datarassheecenthistorical

year within the model.

Economidmpact studies detail the direct spending that a company or activity has on the area of study, as
well as the indirect impact, which is the ripple effect that direct spending has on other businesses in the
community. This term is also referred to as theltiplier effect wherein companies utilize the local supply
chain. A multiplier is a numeric way of describing the full effects of money changing hands within an
economy. For instance, when the oil and gas industry contracts with fuel transportation n@apthis

affects transportation industries. This is timelirect impact Additionally, spending by employees has an
inherent effect on local communities as they purchase groceries, clothes, and gas; pay rent or a mortgage;

get haircuts, etc. This is undtood as thenduced impact

The REMI model was built with 2013 datathemost recenthistorical year; data beyond 2013 are

forecasts within the model. Given the rapid changes observed in the energy industry, the model was

calibrated to reflect more awent data andexpectationd 6 2 dziT SO2y2YA O AINR SO K dzaAy 3
baseline forecast through 2040. This calibratipaated22 GDP components within REMI, including 13
personalconsumption expenditure values, 4 private fixed investment valuesy8rgment spending

values, and 2 trade values. The employment/output ratio was updated to reflect productivity changes
GAOGKAY (GKS AYyRdzZAGNE® !'a ¢Stttz (GKS a2 2iRchudesolandd St Ay S
gas extraction, fiming jexcept dl and gas]and support ativities for mining) was entered into the model

through 2040 These three changes effectively created a new national baseline forecast for the energy

industry based on expectations in 20Ttis model excludes the REMI governmgmending response to

GDP. Last, the REMI population forecast for Colorado was updated to incluidegbast for Colorado
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population by age, gender, and race/ethnicity through 2050 fromGéoiado Department of Local Affairs,
State Demography Office

This paper focuess on the economic impact of the 2,5@8bt setback proposal, also known @slorado

Ballot Initiative #8 which proposes a mandatory setback of new oil and gas developments, including

hydraulic fractuy 3 FNRY 020K &2 OROdALIANSRI & (2NHzCeheEN@MIsdd G§2 y OS Ny
techniques to study constrained potential oil and gas development basédom / /  iatérprefaffo® &

of the initiative. COGCC experts estimated the 2;6@d setback would render 90.2% of Colorado laffd o

limits to future oil and gas exploratiorlowever, the surface land is not necessarily indieatif the

underlying resource how productive the remaining 9.8% of available land may be (the land could produce

more than 9.8% of potential production or fethan 9.8% of potential productionjhe economic impact of

the 2,500foot setback was estimated using updatdepletionrates for oil and gasvells, rig counts data,

LINA OS TFT2NBOFaida TNRY a2 2Adnitsiatidn(EIR) andkSasmptomdae L Yy F 2 NI
90.2% redution in future drilling. The pdated depléion rate analys was conducted by Rich McClure, an

energy industry engineetysingCOGC@ata.

LEGISLATIMBACKGROUND
In early 2016, a total of 12 ballot initiatives were propdsvith the goal of limitingil and gas development

and production within the state of Colorado. These initiatives can be categorizethire areas:

1. Local Controllgitiatives #0,#63, and#75)
2. Bans [pitiative #2)
3. Setbackslfitiatives #76#83)

The ballot iitiatives proposed are as follows:

Ballot Initiative #4@; Local government empowerment

Ballot Initiative #62; Hydraulic fracturing ban

Ballot Initiative #63; Right to a healthy environment

Ballot Initiative #7%, Local government control of oil and gdevelopment

Ballot Initiative #7&, 2,500foot setback fromoccupied structures and areas of special concern and
prohibition on creating new areas and structures within 2,500 feet of oil and gas developments
Ballot Initiative #7€ 4,000foot setback fromoccupied structures and areas of special concern and
prohibition on creating new areas and structures within 4,000 feet of oil and gas developments
Ballot Initiative #7&; 2,500foot setbackfrom occupied structures and areas of special concern
Ballot Intiative #79¢ 4,000foot setback from occupied structures and areas of special concern
Ballot Initiative #8(@; 2,500foot setback with minor change in wording from #76

Ballot Initiative #8X; 4,00Gfoot setback with minor change in wording from #77

BallotInitiative #82¢ 2,500foot setback with minor change in wording from #78

Ballot Initiative #83; 4,000foot setback with minor change in wording from #79

= =A =4 =8 -8 -4

= =4 =4 =4 -8 -9
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Of the 12 proposed pieces of legislatjamly three (ballothitiatives #63, #75, and #78) are cuntly

considered potential measures, meaning that are in the process of gathering the required 98,492 signatures

by August 8, 2016, in order to be placed onto the Colorado ballot.

Colorado Ballot Initiative #40 does not specifically contest oil and gé@edt however, generally propose
the empowerment of local governments to make their own decisions and local laws as they see fit. This
g2dA R GKS2NBUGAOIffte 3IAAGS 20Kt O2YYdzyAuArASa GKS

corporations and thus halt development. This initiative will not be on the 2016 Colorado ballot.

Colorado Ballot Initiative #62 proposes a ban on hydraulic fracturing (or fracking) within the state of

Colorado. It specifies that this is not seizure of property leyGlolorado government so no compensation

for devalued property would be available on the state level. This initiative will not be on the Colorado ballot

in 2016.

Colorado Ballot Initiative #63 proposes an amendment to Article Il of the Colorado Constihrbogh the

addition of Section 32. It declares in seven parts that the people of Colorado have the right to a healthy

environment and therefore the state and local governments should give this the highest possible priority.

1. Summarizeshe proposed amenalentz & GF GAy3 GKFG aF KSFfGiKe

a dzy

SY @A N

(2 GKS KSIfGKZ &FF8iez FYR 6SEFENB 2F yIGdNF £ L
2. PNEOARSAE tS83ltte ALISOATAO RETRYVAGA AZHSAY YEK & I0E (i

3. Asserts thait is a human right to have a healthy environment.

4. Establishes that state and local governments should give the establishment and maintenance of a
KSFHfGiKe SY@ANRBYYSYyld (GKS GKAIKSaG LINR2NRGE D¢

5. Empowers local governments to establish laws they deem necesachieve this goal. If there is

a contradiction between state and local legislation, the more complete protection of the

environment would supersede.

6. 9YLRG6SNE Fye ayl Gdz2NFf LISNE2Y 2N 3208SNYYSydil f

and beawarded damages and legal compensation for their efforts.

7. Establishes this amendment as a part of the Colorado Constitution.

While the proposed amendment does not specifically oppose oil and gas development, it would give local

governments the power to ertd laws to protect a hedity environment. It is unlikely that this measure will

be included onlie 2016Colorado ballat
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Colorado Ballot Initiative #75 proposes in four sections that local governments be given control of oil and

gas development within their jurisdictio

1. Establishes the reasons for proposing this additional legislation. First, oil and gas development has a
negative impact on the health and wdlking of citizens and land alike. Second, this impact is felt
more strongly in the local Colorado communiti@#ird, local governments should have the right to
protect their people from perceived threats to their wellbeing without fear of state preemption or
legal repercussions.

2. [ SArffte RSTAySa af20lf I20SNYYSyidé FyYyR a2Aft | yF

3. Grants local govements the authority to adopt laws to regulate oil and gas development within
their jurisdiction, including limitations or prohibition of these entities. Local governments can only
create stronger restrictions than the general assembly or state governraedtcannot lower the
limitations on oil and gas established by the state. In the case of differing opinions between a state
and local government concerning oil and gas development, state preemption is not valid and the
local government may enact more restive laws if it wishes.

4. Establishes the legislation and gives the state power to make laws to aid the measures of this

initiative, but not to restrict it in any way.
This ballot initiative is a potential measure for the 2016 Colorado ballot.

ColoradoBallot Initiative #76 is the first of eight ballot initiatives that proposes a mandatory setback of new

2Af FyYyR 3Fa RS@St2LIVSyidas AyOfdRAYy3d KERNIdzZ AO FNIC
ALISOAL T O2y OSNY o¢ .allytefuites a detifakkiioh 2,500/ e@t@long with a @daln® ha A O
would prohibit the addition of new occupied structures and areas of special concern within the established

setback region. These limitations are defined in all of theteighations of thignitiative as:

1. Occupied structureg Any structure that needs a certificate of occupancy or structure designated
specifically for human inhabitance.

2. Areas of special concegWater sources and waterways both permanent and temporary, public
parks and opespace, permanent sport fields, amphitheaters, and the riparian regions surrounding

waterways and watersheds.
Colorado Ballot Initiative #77 is the same #76, but it proposes a setback of 4,000 feet.

Colorado Ballot Initiative #78 specifically lays outpheposed legislation for a mandatory setback of oll

and gas development in five sections. It differs from #76 in that it does not mention a ban on the
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construction of new occupied structures and areas of special concern within 2,500 feet of current oil and

gas developments.

1. Details the reasons for proposing this initiative.

a. Oil and gas development, including hydraulic fracturing, has been linked to health hazards
as well as damaging impacts to environmental wellbeing.

b. The impact of oil and gas developmestéduced by distance.

c. As such, it is necessary to require a setback of oil and gas development from occupied
structures and areas of special concern

2.585FTAySa aLISOAFTAO G(SN¥Y& dzASR 6AGKAY GKS ol fft2aG 7
concen were previously defined.

a. Oil and gas developmentDrilling, processing, producing, and exploring for oil, gas, or
other gaslike compounds, as well as the waste management of such procedures. This
includes hydraulic fracturing.

b. Oil and gas developmenradility ¢ Any specific location associated with oil and gas
development, both past and present.

3. Outlines the setback proposing that all new oil and gas development be placed at least 2,500 feet
from occupied structures and areas of special concern.

4. Givesstate and local governments the power to establish and maintain setbacks more than 2,500
feet if they believe it is necessary.

5. States that no laws may be enacted to lower the 2561 setback at any point, though laws may

be enacted to aid in the enfoement of this proposed legislation.
Ballot Initiative #78 is the only one of the eight variations on #76 that is considered a potential measure.
Ballot initiatives #76#77 and #78#83 will not be on the 2016 Colorado ballot.
Colorado Ballot Initiative #7&ntains the same propaosition as #78, but with a 408 setback.
ColoradoBallotly AGAF GABS 1yn 2yfte @GFINARSaE FTNRY |l T1tc Ay AGA
A0 GAyY3 GKFG 2At FyR 314 RSHSE astbetdiygas anddsvSdpmeRts & K &
GAYyOf dzZRS& GKS dzaS 2F Ke@RNI dzZ AO FNI OGdzNAy3Idé

R
R

/| 2t 2N R2 . Fft20 LYAGAFGADS lym 2yte& GFENASAa FNRY |7

way that Ballot Initiative #80 varies from Ballot Initiative #76.
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way that ballot initiative #80 varies from Ballot Initiative #76.

J2f2NFR2 . Fft20 LYAGAFIGADS 1yo AY@e RBIOEK QAIVBNEYE Ay

way thatBallot Initiative #80 varies from Ballot Initiative #76.

In its May 2016 report, the COGCC investigated the effect that Colorado Ballot Initiative #78 would have on

2Af FyR 31a&a O2YLI yASaQrhia popdsed@e§islatiod Oduld @quite mandlatory NB a S N
distance of 2,500 feet between new oil and gas developmental facilities, including hydraulic fracturing sites,

and occupied structures and areas of special concern. These two limitations were defovedilthe

description of Colorado Ballot Initiative #76.

The COGCC mapped out the regions that would no longer be accessible for oil and gas development as a
result of this proposed mandatd helimitations on oil and gadevelopment were estimated for &

followingsix geographical regions:

Colorado satewide
Weld

Garfield

La Plata

Rio Blanco

Las Animas

=A =4 =4 =4 -8 =9

Due to the degree of difficulty associated with accounting for all structures and areas mentioned in Ballot
Initiative #78, estimates were made and céntareas were disregarded due to the lack of accurate
information. For occupied structures, address points were used to approximate the-&00bligation
without directly mapping all of these buildings across the state. For areas of special coneeral se
datasets that were required by the ballot initiative were not included as they could not be combined for
estimation. Among these were drinking water sources, playgrounds, sports fields, and public parks and
open spaces. Priority was given to the watays and watersheds of Colorado as they make up a larger
percentage of low population regions ideal for oil and gas development. All of these water features were

graphed using the USGS National Hydrography Dataset.

The 2,50€foot buffer generated inth® L { FSI GdzZNB RF G aSta aK2gSR OGKF G o
no longer be accessible for new oil and gas developments or hydraulic fracturing. In addition, 95% of the

land in the top five oil and gas producing counties of Colorado would be off tomitsw drilling and

hydraulic fracturing endeavors (WetdB5%, Garfield, 98.9%, La Plaa99.6%, Rio Blanap99.2%, Las
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Animasg 96.3%). The effect on areas of special concern was significantly larger for surface acreage
available for oil and gas féity development than for occupied structures. Statewide, the setback from
occupied structures would make 21.7% of the surface land unavailable, while for areas of special concern
89.1% of surface land would be unavailable. In addition, the ballot ingiatiates that the setback cannot

0SS NBRdAzOSR® LG aK2dzZ R 0S y2G4SR GKFG 2StR /2dzyie
register the least amount of land lost to the setback requirement compared with the remaining four top

producing counties.

PRICE VERSUEGISLATION
Commodity prices began falling June 2014effectively reshapinghe industry globally and locally. Prices

and legislation at face value have the similar effeatdecrease in oil and gas activity. However, each sends

a different sgnalaboutuncertainty and longerm potential.

A statewide setback measure decreases production potential (output), but it is fairly predictable. Producers
would largely be able to map parcels that would be off limits due to the setbacks, and couifyigancels
that they could seek access to by obtaining owner permissiois scenarigs described akw uncertainty,

high reduction in output.

A local control measure, by contrast, is highly uncertain. It is unknown how many communities or which
communities would enact restrictions on production. Would these be urban, Front Range communities?
Cities across the state? Would these measures be enacted for a whole county? Few communities have
enacted restrictions on fracking or production; currently, these isolated to northern FrofiRange urban

areas. Tis scenariads described akigh uncertainty, potentially high reduction in output.

Prices havéad a lagged andarying impact on production. TH&1% decrease in pricédsom June 2014 to
June 2016 heimpactedthe industry in terms of investment and employmerthe oil and gas rig count
dropped 76% and employment declined by 2 However, while there is uncertainty about prices in the
short term, the longterm price outlook is above the cost of prodigt for most basins in Colorado.
Likewise, the production (outpuimay be impacted in the short term, but the leteym production

potential isunconstrained. For these reasons, this scenaridescribedslow uncertainty, high output.
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FIGURH: PRICES VERRELICY
4 High Uncertainty

Local
Control
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Low Output

|, Low Uncertainty
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GCOLORAD®IL PRODUCTION
Resource extraction is concentrated in a few areas in Colorado. Nearly 97% of oil production and 90% of

natural gas production occur in five counties according to petida data from tle COGCC

The top five conties for oil production in 201&ere Weld, Rio Blanco, Garfield, Arapahoe, and Lincoln,
with Weld accounting for nearly 90% of the state total. Weld has effectively increased market share each

year since 1999 (earliest data avaikg), climbingfrom 33% inL999 to 89% in 2015

1The chart is only for illustrative purposes to demonstrate fetmpacts on uncertainty and output; placement on continuum is
subjective.
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FIGURR: COLORADO OIL PRODUCTION, 2015
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Source: COGCC.

Oil production in Colorado began a steep ascent in 2010, increasglgbgt 93million barrels in five

years and spikingy30.5million barrels in 2015 alon®ifferentialproduction from 2014 to 2015 eclipsed

total production in Colorado in 2009
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FIGURB: COLORADO OIL PRODUCTIONG2939
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DEPLETINGILWELLPRODUCTION
Wells typically recorde greatest volume of pduction in year land decreasat a slower rate with each

successive year. Two critical observatiabsut production from 197€2015:

1) Each successive period records steeper depletion curves.
2) The 201Q@2015 depletion curve is unpredented in Ctorado production history 1972015.

Colorado oil production spiked over the péise years, breaking the singy@ar production record

established in the 1950s in the stai&ith each successive year beginning in 2012, Colgpasituced

moreoil in a singleyear periodthart & | y& LI AY 0 A §ned ptdBluction deas&@MmPOIK A & (i 2 NB

total production woulddeplete at a rate ofi2% in year 124% in year 2, anii8% in year 3, settling at about
6.9% per year byear 15 Prodution from wells started in 2010 will depletata slightly faster rate 46% in
year 1,26% in year 2, and(0% in year 3 before settling &t9% by year 15A steeper depletion curve
meansthat Colorado will need more aggressive drilling in order to maintain cuperduction levels.
Without further technology breakthroughs or oil discovery similar to tlee@rJulesburdD-J) Basin2014

and 2015 will likely be the new peakith lower production on the horizon.
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FIGURE: COLORADO ONELL DEPLETII970¢2015
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COLORAD@ASPRODUCTION
The top five counties for gas productigmatural and CO2h 2015 accounted for 89% of the total

production of Colorado. These counties were Wé&drfield, Montezura, La Plataand Las Animas, with

Weld accounting for just over 27% of the state total.
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FIGURE: COLORADO GAS PRODUCTION, 2015
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Gas (atural gasand CO2production in Colorado recorded a steadscant, to 2.2illion MCFgthousand
cubic feet)of production, between 1999 and 2011. After peaking in 2011, produciésmiovered around 2

billion MCFs.

FIGURIB: COLORADO GAS PRODUCTION¢2099
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Like oil wells, natural gasells perform differently basin to basin and well to well. Examining the population
of wells imbedded in total Colorado production from 1970 forward illugsatell production in aggregate

and allows for analysis on the pace of production depletion.

DER_ETINGNATURAIGASWELLPRODUCTION
Natural gas production proves more volatile than oil production. Like oil production, natural gas wells

typically record the greatest volume of productionyar 1 and decreasat a slower rate with each
successive yeaPresented on a senfbgarithmic chart, the ppduction curves appear linearhreecritical

observations:

1) The depletion curves are more stable for natural gas than for oil from decade to decade.
2) The DBJ Basin has primarily been an oil play, but associastaral gas propelled We County to
the number one gaproducing county in Colorado in 2015.
3) Prior to the associated gas from oil wells in Weld Courdyynal gashistorically wasoncentrated
in westernColorado.
Through 2011Coloradogasproductioncontinueda fairly steady pace of growth that began in the early
1990s Total productioneveled after peaking in 201If.new production ceased in 201ftal production
would deplete at a rate af7% in year 112% in year 2, anti0% in year 3, settlingt about8.2% per year
by year 15. Production from wells started in 2Q¢6uld deplete at23% in year 115% in year 2, anil2% in

year 3 before settling &.2% by year 15.

RGGOUNT
The Colaado rig count reported by Bakétughes averaged 72 in 2011, i 2012, 63 in 2013, 68 in 2014,

and 39 in 2015. The number of rigs in Colorado continues to drop in 2016, with an average of 18 rigs
operating June 17 yedo-date. There is typically a positive correlation between price and the rig count
with a threemonth lag. However, the price of oil bagto increase in February 20bat the state rig count
has not yet adjusted to the price increase. The rig count has stayed fairly constant sincedflabut 16
rigs.Assuming drilling rigs can produce 2.8 wplis month (approximately one well per 11 days), 16 rigs
should produce about 40 wells per ntbm not enough to maintain current production. Based on current
(depressed) production, Colorado would need at least 45 rigs to keep oil production comdtashiof the

new oil production currently resides in the-DBasin

OILPRODUCTIORORECAST
Oil production wildependon the wells drilled, whichn turn, will dependon active rigs in Colorado. The

figure below illustrates scenarios based(@hthe current ig count,(2) the rig count necessary to keep
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production flat,(3) the rig ount forecast based on the lotgrm price 2 NS Ol 4 FNRY az22Reé&Qa

no new production, and (5) a 90.2% decrease in new production.

FIGURE: COLORADO OIL WELL DEROIN1970¢2030 (WITH FORECAST SEENDS)
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Source: RicMcClure usindpistorical COGCdata; forecast from BRD.

Under the current rig count scenario, production has peaked in the saatd the declinen production is

established irdata published by the COGCC.

The second scenario projects the number of wells (and thus rigs) necessary toukesy production

flatt estimated at46rigs, or abouBB0 more than are currently active in Colorado.

¢KS GKANR &O0Sy | NieXoredastfoivest Texais |atraeRa@UH). Thiddenario
projects a shorerm drop in production in Colorado, followed by a letegm productionstabilizationwith

a rebounding rig/well count

The fourth and fifth scenarios illustrate the continuecttileing production curves associated with no new

production, or a steep decline in new production caused by policy changes.
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GCOMMODITYPRICES
Oil and gas prices recordegeecipitous decline in 2014 with prices hitting thiswest point in Feluary

2016.Qrude oil pricesvere $26.19 petbarrel. As of middune2016 the WTIspot price was 55% below the

June 20, 2014, cycle peak. Prices are 39% below thgdameaverage. The WTI has now recorded 24

months of yeatoveryear declines. Drilling permits anthgs are down for the first five months of 2016

yearoveryear in Colorado, and the rig count is down 59% year-year. However, since reaching their

lowest point, prices have shown signs of rebounding, with four consecutive maofitmonthover-month

increaseseginning in March 2016.

FIGURB: WTI SPOT PRICE
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Source: Energy Information Association (EIA), Cushing, OK WTI Spot Price FOB.

Natural gas priceas of June 12016 were $2.36per million BTUs, the highest they have been since

January 2016The average monthly price topped out at $6.00 perionlBTUs in February 2014 before

falling to $2.36 in June 2016 (average as of June 13).
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FIGURE: HENRY HUB NATURALSEPYOT PRICE
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Source: Energy Information Association (EIA), Weekly Henry Hub Natural Gas Spot Price (Dollars per Million Btu).

The impact of gasoline prices is readily observable to consumers. Prices topped $3.71 perrgaligust
18, 2014, before falling 56%, to $1.64, in Colorado on February 22, 2016, according to the EIA. Despite
prices rebounding 44%, the average of $2ar8€oloradoon June 20, 2016, remains 13% below the same

period a year ago ah18% below averagence 2005.

FIGUREO: COLORADO GASOLINEJPR
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TABLHE: YEAROVERYEAR PEFENTAGE CHANGES

Colorado
Baker
Henry Hub Colorado Hughes Rig
Month WTI Oll Natural Gas Gasoline Count
January 2014 0% 42% 11% 17%
February 2014 6% 80% -3% 9%
March 2014 8% 29% 1% 9%
April 2014 11% 12% 0% 3%
May 2014 8% 13% -6% 7%
June 2014 10% 20% -5% 8%
July 2014 -1% 12% 2% 1%
August 2014 -9% 14% 3% 6%
September 2014 -12% 8% 1% 10%
October 2014 -16% 3% -4% 6%
Novembe 2014 -19% 13% -6% 6%
December 2014 -39% -18% -18% 8%
January 2015 -50% -36% -38% 4%
February 2015 -50% -52% -37% -20%
March 2015 -53% -42% -37% -39%
April 2015 -47% -44% -34% -42%
May 2015 -42% -38% -26% -40%
June 2015 -43% -39% -24% -43%
July 2a5 -51% -30% -23% -45%
August 2015 -56% -29% -22% -50%
September 2015 -51% -32% -27% -57%
October 2015 -45% -38% -28% -60%
November 2015 -44% -49% -30% -58%
December 2015 -37% -45% -23% -63%
January 2016 -33% -24% -5% -66%
February 2016 -40% -31% -18% -59%
March 2016 -21% -39% -13% -55%
April 2016 -25% -26% -11% -54%
May 2016 -21% -33% -13% -60%
June 2016 -18% -18% -13% -58%

Source: Energy Information Administration, Henry Hub Natural Gas Spot Price (Dollars pe
Million Btu; Cushing, OK WTI Spwice FOB (Dollars per Barrel); Weekly Colorado All Grade
Formulations Retail Gasoline ¢&% (Dollars per Gallon). Bakéughes Rig Count. Data as of

June 20, 2016.
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The June 2016 shetérm forecast for WTI from the El#kojects the 2016 awage at $42.8%er barrd and
the 2017 average at $51.83S NJ 0 | NNB { dicsdadepali® 20E6 pricas latts44 @& barrel, 2017
prices at $56.50 per barrel, and 2020 prices at $70.72.

FIGUREL WTI CRUDE OIL PREZRECAS
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Source: Energy Information Association (EIA), SPEQ, Cushing, OK WTI; Moody's Analytics.

The June 2016 sherérm price forecast for Henry Hub natural gas from the EIA projects the 2016 average

at $2.22 per million BTUs and the 2017 average at $2.96 per miliordBTlds2 2 Ré Qa ! yI f @G A Oa
(NYMEX Natural Gas Futures Prices: Contrd&tder MMBtu] for United States) 2016 prices at $2.23 per

million BTUs, 2017 prices at $2.85 per million BTUs, and 2020 prices at $3.92 per million BTUs.

FIGURE2 HENRY HUB NATUR2ZAS PRICE FORECAST
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Source: Energy Information Association (EIA), STEO; Moody's Analytics.
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TheJune2016short-term forecast for gasoline from the EIA projects the 2016 average at $2.13 per gallon

FYR GKS HnawmT

I SNF 3S 4 PHOHT

LISNJ AL ff2yd az22Re

in 2016, an average of $2.61 per gallon in 2017, and an aver& 9% per gallon in 2020.

FIGURE3: GASOLINE PRICE FORHC
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In 2015, Colorado oil and gas permits were highly localized to counties that recorded high production of oil

and gas within the state. Weld County registered llighest number ofdrilling permitsby farin 2015 with

61.6% of the total number. Of the six counties that recorded more than 90 permits, four (Weld, Garfield,

Rio Blanco, and La Plata) were top five producers of oil and/or gas in 2015.

FIGURE4: COLORADO OIL ANBS5DRILLING PERMBYSCOUNTY, 2015
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